Kinin B1 receptor upregulation by angiotensin II and endothelin-1 in rat vascular smooth muscle cells: receptors and mechanisms.
Oxidative stress upregulates the kinin B(1) receptor (B(1)R) in diabetes and hypertension. Since angiotensin II (ANG II) and endothelin-1 (ET-1) are increased in these disorders, this study aims at determining the role of these two prooxidative peptides in B(1)R expression in rat vascular smooth muscle cells (VSMC). In the A10 cell line and aortic VSMC, ANG II enhanced B(1)R protein expression in a concentration- and time-dependent manner (maximal at 1 μM and 6 h). In A10 cells, ANG II (1 μM) also increased B(1)R mRNA expression at 3 h and the activation of induced B(1)R with the agonist [Sar-d-Phe(8)]-des-Arg(9)-BK (10 nM, 5 min) significantly enhanced mitogen-activated protein kinase (MAPK1/2) phosphorylation. The enhancing effect of ANG II on B(1)R protein expression in A10 cells was normalized by the AT(1) (losartan) but not by the AT(2) (PD123319) receptor antagonist. Furthermore, it was inhibited by inhibitors of phosphatidylinositol 3-kinase (wortmannin) and NF-κB (MG132) but not of MAPK (PD098059). Whereas the ET(B) receptor antagonist (BQ788) had no effect, the ET(A) receptor antagonist (BQ123) blocked the effect of ANG II at 6-8 h but not at an early time point. BQ123 and BQ788 also blocked the increasing effect of ET-1 on B(1)R protein expression. Antioxidants (N-acetyl-l-cysteine and diphenyleneiodonium) abolished ANG II- and ET-1-increased B(1)R protein expression. In conclusion, B(1)R induction is linked to oxidative stress and activation of phosphatidylinositol 3-kinase and NF-κB. The newly synthesized B(1)R is functional and can activate MAPK signaling in VSMC. The effect of ANG II is mediated by the AT(1) receptor and the subsequent activation of ET(A) through ET-1 release.